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Title  29 — Labor 

CHAPTER  XVII— OCCUPATIONAL  SAFETY 

AND  HEALTH  ADMINISTRATION,  DE¬ 
PARTMENT  OF  LABOR 

PART  1910— OCCUPATIONAL  SAFETY 
AND  HEALTH  STANDARDS 

Industrial  ^ings 

On  August  30,  1973,  a  proposed  stand¬ 
ard  on  Industrial  Slings  was  published 
in  the  Federal  Register  (38  FR  23490). 
Interested  persons  were  given  60  days  in 
which  to  submit  written  objections,  data, 
views,  and  arguments  concerning  the 
proposal.  Over  60  written  comments  were 
received,  including  one  request  for  a  pub¬ 
lic  hearing  from  the  National  Association 
of  Chain  Manufacturers  (NACM)  which 
was  later  withdrawn. 

Each  of  the  comments  received  on  the 
proposad  standard  was  carefully  studied. 
The  proposal  was  then  reviewed  in  light 
of  these  comments  and  was  modified  as 
warranted.  The  major  issues  raised  by 
the  comments  and  the  significant  changes 
made  in  the  standard  are  discussed 
below. 

Both  the  proposed  standard  and  this 
final  regulation  on  slings  are  based 
largely  on  the  national  consensus  stand¬ 
ard  of  the  American  National  Standards 
Institute  (ANSI)  B30.9-1971.  The  essen¬ 
tial  differences  between  the  consensus 
standard  and  this  final  occupational 
safety  and  health  standard  are  also  dis¬ 
cussed  below. 

1.  Scope.  The  final  standard,  like  the 
proposal  and  the  consensus  standard, 
covers  the  five  major  types  of  slings  (al¬ 
loy  steel  chain,  wire  rope,  metal  mesh, 
fiber  rop)e  and  synthetic  webbing)  that 
are  used  to  hoist  material.  The  provi¬ 
sions  of  paragraphs  (a)  through  (d)  of 
the  standard  apply  to  all  slings  of  these 
types.  Paragraphs  (e)  through  (i)  of  the 
standard  cont^n  specific  requirements 
applicable  to  each  of  the  five  types  of 
slings  listed  above  respectively.  To  the 
extent  that  slings  of  these  five  types  are 
not  covered  by  the  tables  on  rated  capac¬ 
ities  provided  in  these  paragraphs,  the 
standard  requires  that  they  be  used  in 
accordance  with  the  manufacturer’s 
recommendations . 

This  is  consistent  with  and  clarifies  the 
intent  of  the  proposal  to  apply  the  stand¬ 
ard  only  to  those  types  of  slings  on  which 
we  possess  information  which  supports 
the  regulations  adopted. 

The  final  standard,  like  the  proposal, 
applies  only  to  the  use  of  slings  in  em¬ 
ployments  covered  by  Part  1910.  Special 
industry  standards  exist  regulating  the 
use  of  certain  types  of  slings  in  the  mari¬ 
time  and  construction  industries  (Ship 
Repairing,  S  1915.62;  Shipbuilding, 
§  1916.62;  ShiiAreaking,  $  1917.62;  Long- 
shoring,  §!  1918.62,  1918.63  and  1918.64; 
and  Construction,  §  1926.251). 

2.  Safety  factor.  All  references  to  the 
term  ‘“safety  factor”  and  related  defini¬ 
tions  have  been  deleted  from  the  final 
standard.  The  proposed  safety  factors 
are  taken  into  consideration  in  arriving 
at  the  rated  capacities  prescribed  in  the 
tables  for  the  various  types  of  slings. 


Separate  references  to  the  safety  fac¬ 
tors  are  thus  unnecessary  and  possibly 
confusing  and  have  been  delet^  from 
the  final  standard. 

3.  Safe  operating  practices.  Essentially 
all  of  the  specific  requirements  contained 
in  paragraph  (c)  on  safe  operating  prac¬ 
tices  in  the  final  standard  are  taken  from 
the  consensus  standard.  Some  modifica¬ 
tions  and  deletions  resulted  from  a  re¬ 
assessment  of  the  proposal  in  light  of  the 
comments  submitted.  As  to  some  of  these 
requirements,  as  well  as  certain  other 
portions  of  the  standard,  ANSI  language 
which  was  advisory  in  nature  was  made 
mandatory  in  the  final  rule  to  reflect  the 
regulatory  nature  of  OSHA  standards. 

Considerable  comment  was  received 
alleging  that  some  general  requirements 
contained  in  the  proposal — such  as  the 
requironent  that  unsafe  slings  not  be 
used,  that  sling  legs  not  be  twisted  or 
kinked,  and  that  slings  not  be  exposed 
to  temperatures  in  excess  of  the  manufac¬ 
turer’s  recommendations — lacked  clarity 
and  could  be  made  more  precise. 

A  reexamination  of  the  requirements 
in  question  has  shown  that  some  of  these 
allegations  are  accurate  and  the  neces¬ 
sary  changes  have  been  made.  For  exam¬ 
ple,  within  each  category  of  slings  in  the 
final  standard,  there  is  a  statement  set¬ 
ting  forth  safe  operating  temperatures 
and  requiring  the  working  load  limit  to  be 
reduced  in  accordance  with  the  sling 
manufacturer’s  recommendations  when 
those  temperatures  are  exceeded.  These 
safe  operating  temperatures  and  related 
provisions  are  taken  from  the  require¬ 
ments  in  the  consensus  standard,  ANSI 
B30.9-1971.  Several  other  general  re¬ 
quirements  in  proposed  paragraph  (c) 
have  been  deleted.  The  requirement  that 
a  sling  shall  be  used  that  is  long  enough 
to  provide  the  maximum  practical  angle 
between  the  sling  leg  and  the  horizontal 
has  not  been  included  in  the  final  stand¬ 
ard  because  it  was  felt  that  compliance 
with  the  appropriate  table  on  rated  ca¬ 
pacity,  which  incorporates  consideration 
of  these  angles,  would  be  sufficient  to  in¬ 
sure  safe  operation.  Additionally,  prob¬ 
lems  that  would  be  posed  for  compliance 
and  enforcement  by  the  vagueness  of 
the  proposed  requirement  were  thought 
to  outweigh  whatever  limited  contribu¬ 
tion  toward  safety  the  provision  might 
offer.  The  proposed  requirement  that  the 
load  shall  be  centered  in  the  base  of  the 
hook  to  prevent  point  loading  has  also 
been  omitted  from  the  final  standard  be¬ 
cause  some  comments  pointed  out  that 
there  are  operations  which  require  that 
the  load  be  placed  near  the  point  of  spe¬ 
cially  designed  hooks. 

4.  Inspections.  The  inspection  re¬ 
quirements  recommended  by  ANSI  have 
been  increased  by  the  proposal  and  in 
this  final  standard  so  that  all  slings  cov¬ 
ered  by  the  final  standard  will  have  to 
be  given  an  inspection  each  day  before 
they  are  used  on  a  workshift.  The  lan¬ 
guage  makes  it  clear  that  slings  that  are 
not  being  used  will  not  have  to  be  in¬ 
spected  daily.  Language  has  been  added 
to  the  final  standard,  however,  to  re¬ 
quire  additional  inspections  during  the 


workshift  where  use  of  the  slings  make 
this  necessary. 

’The  term  “visual  inspection”  in  the 
proposal  has  been  changed  to  “inspect¬ 
ed”  in  the  final  standard  to  make  it  clear 
that  the  dally  examination  of  the  sling 
before  use  will  include,  as  appropriate, 
more  than  just  a  visual  glance. 

In  addition  to  the  requirement  that 
slings  be  inspected  before  use,  the  pro¬ 
posal  and  the  final  standard  require  that 
alloy  steel  chain  slings  be  thoroughly 
inspected  at  least  once  every  year  (once 
every  three  months  in  the  proposal)  by 
a  competent  person  designated  by  the 
employer.  ’The  ANSI  standard  does  not 
contain  such  a  requirement.  Neverthe¬ 
less.  we  feel  that  thorough  inspections 
are  necessary  and  must  be  performed 
regularly  and  by  competent  personnel, 
to  check  for,  among  other  things,  exces¬ 
sive  stretching  of  steel  chain  links. 

The  proposed  standard  required  that 
wire  rope  and  metal  mesh  slings,  as  well 
as  those  made  of  alloy  steel  chain,  be 
thoroughly  inspected  at  stated  intervals. 
Comments  received  indicate  there  would 
be  no  real  difference  between  the  pro¬ 
cedures  for  daily  and  thorough  inspec¬ 
tions  for  these  two  types  of  slings.  More¬ 
over,  the  shorter  life  span  of  wire  rope 
and  metal  mesh  slings  makes  the  daily 
inspections,  which  are  required,  more 
significant  than  periodic  thorough  ex¬ 
aminations  would  be.  Accordingly,  the 
requirement  that  wire  rope  and  metal 
mesh  slings  be  given  periodic  thorough 
inspection  has  been  deleted  in  the  final 
standard. 

The  maximum  interval  allowed  be¬ 
tween  thorough  inspections  of  alloy  steel 
chain  slings  has  been  extended  from 
three  months  to  12  months.  The  three 
month  peri(xi  in  the  proposal  was  based 
on  29  CPR  1918.64(b)  which  covers  the 
longshoring  industry  where  sling  use  and 
environmental  conditions  are  usually 
more  severe  than  in  general  industry. 
The  12  month  interval  in  the  final  stand¬ 
ard  was  chosen  because  it  is  the  same 
as  the  maximum  interval  of  inspection 
of  overhead  and  gantry  cranes,  crawler 
l(x;omotive  and  truck  cranes,  and  der¬ 
ricks  (see  «8  1910.179(j)  (1)  (ii)  (b).  1910.- 
180(d)(2)  (ii)  and  1910.181(d)  (1)  (ii) 
(b) )  which  are  the  primary  users  of  al¬ 
loy  steel  chain  slings.  'The  12  month  pe¬ 
riod  is  the  maximum  interval  between 
thorough  inspections.  Such  inspections 
must  be  made  more  often  if  warranted 
on  the  basis  of  sling  use.  severity  of 
service  conditions,  nature  of  lifts  being 
made,  and  experience  with  other  slings. 

5.  Sling  repairs  and  proof  tests.  The 
ANSI  provision  that  employers  should 
have  the  sling  manufacturer  perform  re¬ 
pairs  and  proof  tests  has  been  expanded 
in  the  proposal  and  the  final  standard  to 
allow  any  organization  or  person,  in¬ 
cluding  the  employer,  to  do  the  work,  if 
it  is  SIS  capable  of  performing  the  re¬ 
pairs  and  tests  sis  is  the  manufsu:turer. 
Since  the  “equivalent  entity”  must  be  sis 
capshle  sis  the  manufacturer,  this  pro¬ 
vision  simplifies  the  performance  of  re-r 
pairs  and  proof  tests  without  ssu;rificing 
employee  safety. 
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6.  Wire  rope  slings.  Approximately 
one-hal’f  of  the  comments  received  re¬ 
garded  the  proposal’s  requirement  that 
wire  rope  slings  terminate  by  mechani¬ 
cal  splices,  sockets,  and  pressed  or 
swaged  terminals  be  proof  tested.  Some 
comments  pointed  out  that  the  require¬ 
ment,  taken  from  the  consensus  stand¬ 
ard,  is  unnecessary  in  light  of  the  condi¬ 
tions  under  which  wire  rope  slings  are 
manufactured,  and  in  view  of  the  ex¬ 
perience  over  the  years  that  proof  test¬ 
ing  has  not  disclosed  unsafe  wire  rope 
slings.  Others  stressed  the  added  diffl- 
fculty  and  expense  in  proof  testing  such 
slings.  After  carefully  considering  all 
these  comments,  and  particularly  in  view 
of  the  extremely  limited,  if  any,  impact 
on  employee  safety,  it  is  our  judgment 
that  the  proof  testing  requirement  for 
wire  rope  slings  should  be  deleted  from 
the  final  standard.  The  requirement  that 
welded  end  attachments  be  proof  tested 
has  been  retained,  however,  to  insure 
that  when  such  fastenings  are  welded 
to  wire  rope  slings  the  strength  of  the 
sling  assembly  is  not  diminished. 

The  number  of  broken  wires  in  a 
strand  or  in  a  rope  lay  that  requires  the 
removal  of  a  wire  rope  sling  from  serv¬ 
ice  has  been  increased  over  that  provided 
in  the  consensus  standard  and  the  pro¬ 
posal  to  reflect  changes  in  sling  size. 
Commenters  pointed  out  that  slings 
presently  in  use  have  more  wires  per 
strand  and  thus  more  per  rope  lay  than 
the  slings  on  which  ANSI  originally 
based  its  requirements.  As  a  result,  the 
numbers  have  been  increased  from  six 
broken  wires  in  a  rope  lay  or  three  in  a 
strand  to  10  broken  wires  in  a  rope  lay 
and  five  in  a  strand  in  one  rope  lay. 

7.  Removal  from  service.  After  ex¬ 
amining  comments  concerning  metal 
mesh,  fiber  rope  and  synthetic  web  slings, 
it  was  decided  to  add  criteria  to  the  final 
standard  as  to  when  these  slings  must 
be  removed  from  service.  'The  criteria 
for  removal  from  service  of  synthetic 
web  slings  are  contained  in  the  ANSI 
standard  and  were  recommended  by  a 
number  of  commenting  entitles,  includ¬ 
ing  the  Synthetic  Web  Sling  Technical 
Board.  This  board  is  comprised  of  syn¬ 
thetic  web  sling  manufacturers,  and 
furnished  data  that  was  compiled  in  the 
development  of  the  consensus  standard. 
Criteria  for  removal  of  metal  mesh  and 
natural  and  synthetic  fiber  rope  slings 
from  service  are  also  contained  in  the 
consensus  standard.  Although  not  pre¬ 
sented  in  the  proposal,  these  criteria 
are  considered  to  be  consistent  with  and 
to  flow  logically  from  the  proposal’s  re¬ 
quirements  for  safe  operating  practices. 

8.  Synthetic  web  slings.  In  the  pro¬ 
posed  standard,  repaired  synthetic  web 
slings  were  required  to  be  proof  tested 
before  they  could  be  returned  to  service. 
Comments  submitted  noted  that  it  is  the 
l  eneral  practice  in  the  sling  industry  to 
proof  test  synthetic  web  slings  to  twice 
their  rated  capacities.  As  this  practice  is 
technically  sound  and  as  there  were  no 
other  relevant  comments  in  conflict  with 
this  view,  the  provision  in  the  final  stand¬ 
ard  on  proof  testing  of  repaired  syn¬ 
thetic  web  slings  reflects  this  practice. 


Certain  requirements  in  the  proposal 
regarding  the  construction  of  synthetic 
web  slings  have  been  deleted  because 
they  pertain  solely  to  the  manufacture, 
and  not  the  safe  use,  of  such  slings. 

9.  Design  requirements.  As  with  the 
design  requirements  for  synthetic  web 
slings  mentioned  above,  certain  design 
criteria  contained  in  the  ANSI  standard 
for  other  types  of  slings,  which  do  not 
materially  affect  the  obligations  of  em¬ 
ployers,  have  also  been  deleted  or 
amended  in  this  standard.  ’These  design 
criteria  are  primarily  guides  for  the 
manufacture,  not  the  safe  use,  of  such 
slings. 

10.  Figures  and  tables.  'The  tables  and 
figures  which  appear  in  the  final  stand¬ 
ard  reflect  some  changes  which  have 
been  made  to  the  proposal  in  order  to 
consolidate,  clarify  ar.d  update  various 
requirements.  For  example,  'Table  N- 
184-15  in  the  final  standard  which  deals 
with  metal  mesh  slings,  combines  Tables 
N-190-15,  most  of  N-190-16,  and  N-190- 
17  of  the  proposal.  Only  the  upper  por¬ 
tion  of  Table  N-190-16  was  included  be¬ 
cause  that  part  sufficiently  identifies  the 
fabric  construction  of  metal  mesh  slings 
for  purposes  of  determining  rated 
capacities  in  Table  N-184-15- 

Tables  N-184-16  through  N-184-19  in 
the  final  standard  modify  the  require¬ 
ments  of  proposed  Tables  N-190-18 
through  N-1 90-21  to  provide  additional 
safety  when  natural  or  synthetic  fiber 
rope  slings  are  used.  The  tables  as  in¬ 
cluded  in  the  final  standard  incorporate 
a  5-10  percent  lower  rated  capacity  that 
reflects  the  most  recent  recommenda¬ 
tions  of  representatives  of  fiber  rope 
manufacturers,  such  as  the  Cordage  In¬ 
stitute.  The  current  General  Services 
Administration  specifications  (T-R- 
605B;  Amendment  three,  April  17,  1973) 
for  use  of  natural  fiber  rope  are  also  con¬ 
sistent  with  the  above  tables. 

Several  editorial  changes  have  been 
made,  such  as  adding  explanatory  titles 
to  Figures  N-184-1  and  N-184-2  and  re¬ 
moving  from  the  text  the  explanation  of 
symbols  used  in  Figure  N-184-4  and  N- 
184-5  and  Inserting  the  explanation  into 
the  figure.  A  new  Figure  N-184-6  has 
been  added  to  illustrate  the  various  types 
of  synthetic  web  slings  covered  by  three 
new  tables  (N-184-20,  N-184-21  and  N- 
184-22) .  These  tables  were  recommended 
by  the  Synthetic  Web  Sling  Technical 
Board  and,  while  not  appearing  in  the 
consensus  standard  or  the  proposal, 
merely  incorporate  the  safety  factor  of 
five  as  contained  in  the  proposal  and  the 
ANSI  standard.  The  inclusion  of  these 
tables  in  the  final  standard  does  not, 
therefore,  substantially  modify  the  re¬ 
quirements  of  the  proposal. 

11.  Miscellaneous.  Because  of  a  pre¬ 
vious  renumbering  of  sections  in  Sub¬ 
part  N  of  Part  1910,  this  standard  on 
slings,  which  was  proposed  as  §  1910.190, 
is  promulgated  as  S  1910.184. 

The  final  standard,  as  well  as  the  pro¬ 
posal,  refers  to  the  American  Society  of 
Testing  and  Materials  (ASTM)  in  the 
provisions  concerning  alloy  steel  chain 
slirgs.  Since  this  is  the  first  reference  to 
ASTM  in  Subpart  N,  $1910.190,  Stand¬ 


ards  organizations,  has  been  amended  to 
include  ASTM. 

Accordingly,  upon  consideration  of  the 
whole  record  of  this  rulemaking  proceed¬ 
ing,  and  pursuant  to  section  6(b)  of  the 
Williams-Steiger  Occupational  Safety 
and  Health  Act  of  1970  (84  Stat.  1593;  29 
U.S.C.  655),  Secretary  of  Labor’s  Order 
No.  12-71  (36  FR  8754) ,  and  29  CFR  Part 
1911,  29  CFR  Part  1910  is  amended  as  set 
forth  below. 

1.  A  new  $  1910.184  is  added  to  29  CFR 
Part  1910  to  read  as  follows: 

§  1910.184  Sling». 

(a)  Scope.  Tnis  section  applies  to 
slings  used  in  conjunction  with  other  ma¬ 
terial  handling  equipment  for  the  move¬ 
ment  of  material  by  hoisting,  in  employ¬ 
ments  covered  by  this  Part.  The  types  of 
slings  covered  are  those  made  from  alloy 
steel  chain,  wire  rope,  metal  mesh,  nat¬ 
ural  or  synthetic  fiber  rope  (conven¬ 
tional  three  strand  construction),  and 
synthetic  web  (nylon,  polyester,  and 
polypropylene) . 

(b)  Definitions.  “Angle  of  loading’’  is 
the  inclination  of  a  leg  or  branch  of  a 
sling  measured  from  the  horizontal  or 
vertical  plane  as  shown  in  Pig.  N-1 84-5: 
provided  that  an  angle  of  loading  of  five 
degrees  or  less  from  the  vertical  may  be 
considered  a  vertical  angle  of  loading. 

“Basket  hitch”  is  a  sling  configuration 
whereby  the  sling  is  passed  imder  the 
load  and  has  both  ends,  end  attachments, 
eyes  or  handles  on  the  hook  or  a  single 
master  link. 

“Braided  wire  rope”  is  a  wire  rope 
formed  by  plaiting  component  wire  ropes. 

“Bridle  wire  rope  sling”  is  a  sling  com¬ 
posed  of  multiple  wire  rope  legs  with  the 
top  ends  gathered  in  a  fitting  that  goes 
over  the  lifting  hook. 

“Cable  laid  endless  sling-mechanical 
joint”  is  a  wire  rope  sling  made  endless 
by  joining  the  ends  of  a  single  length  of 
cable  laid  rope  with  one  or  more  metallic 
fittings. 

“Cable  laid  grc«nmet-hand  tucked”  is 
an  endless  wire  rope  sling  made  from  one 
length  of  rope  wrapped  six  times  around 
a  core  formed  by  hand  tucking  the  ends 
of  the  rope  inside  the  six  wraps. 

“Cable  laid  rope”  is  a  wire  rope  com¬ 
posed  of  six  wire  ropes  wrapped  around 
a  fiber  or  wire  rope  core. 

“Cable  laid  r(n>e  sling-mechanical 
joint”  is  a  wire  rope  sling  made  from  a 
cable  laid  rope  with  eyes  fabricated  by 
pressing  or  swaging  one  or  more  metal 
sleeves  over  the  rope  junction. 

“Choker  hitch”  is  a  sling  configuration 
with  one  end  of  the  sling  passing  under 
the  load  and  through  an  end  attachment, 
handle  or  eye  on  the  other  end  of  the 
sling. 

“Coating”  is  an  elastomer  or  other  suit¬ 
able  material  applied  to  a  sling  or  to  a 
sling  component  to  impart  desirable 
properties. 

“Cross  rod”  is  a  wire  used  to  join 
spirals  of  metal  mesh  to  form  a  complete 
fabric.  (See  Fig.  N-184-2.) 

“Designated”  means  selected  or  as¬ 
signed  by  the  employer  or  the  employer’s 
representative  as  being  qualified  to  per¬ 
form  specific  duties. 
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“Ekiuivalent  entity”  is  a  person  or  or¬ 
ganization  (including  an  employer) 
which,  by  possession  of  equipment,  tech¬ 
nical  knowledge  and  skills,  can  perform 
with  equal  comp>etence  the  same  repairs 
and  tests  as  the  person  or  organization 
with  which  it  is  equated. 

“Fabric  (metal  mesh)”  is  the  flexible 
portion  of  a  metal  mesh  sling  ccmsisting 
of  a  series  of  transverse  coils  and  cross 
rods. 

“Female  handle  (choker)  ”  is  a  handle 
with  a  handle  eye  and  a  slot  of  such  di¬ 
mension  as  to  permit  passage  of  a  male 
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handle  thereby  allowing  the  use  of  a 
metal  mesh  sling  in  a  choker  hitch.  (See 
Fig.  N-184-1.) 

“Handle”  is  a  terminal  fitting  to  which 
metal  mesh  fabric  is  attached.  (See  Fig. 
N-184-1.) 

“Handle  eye”  is  an  opening  in  a  handle 
of  a  metal  mesh  sling  shaped  to  accept 
a  hook,  shackle  or  other  lifting  device. 
(See  Fig.  N-184-1.) 

“Hitch”  is  a  slhig  ctmflguration  where¬ 
by  the  sling  is  fastened  to  an  object  or 
load,  either  directly  to  it  or  around  it. 
“Link”  is  a  single  ring  of  a  chain. 


“Male  handle  (triangle)”  is  a  handle 
with  a  handle  eye. 

“Master  coupling  link”  is  an  alloy  steel 
welded  coupling  link  used  as  an  interme¬ 
diate-link  to  join  alloy  steel  chain  to 
master  links.  (See  Fig.  N-184-3.) 

“Master  link”  or  “gathering  ring”  is  a 
forged  or  welded  steel  link  used  to  sup¬ 
port  all  members  (legs)  of  an  alloy  steel 
chain  sling  or  wire  rope  sling.  (See  Fig. 
N-184-3.) 

“Mechanical  coupling  link”  is  a  non- 
welded,  mechanically  closed  steel  link 
used  to  attach  master  links,  hooks,  etc., 
to  alloy  steel  chain. 
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ro  caoss  «»oos 


FIG.  N-184-1 

Metad  Mesh  Sling  (Typical) 


FIG.  N-184-2 
Metal  Mesh  Construction 
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PIG*  N- 184-3  MAJOR  COMPONENTS  OF  A  QUADRUPLE  SLING. 
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“Proof  load”  is  the  load  £^lied  in  per¬ 
formance  of  a  proof  test. 

“Proof  test”  is  a  nondestructive  ten¬ 
sion  test  performed  by  the  sling  manu¬ 
facturer  or  an  equivalent  entity  to  verify 
construction  and  workmanship  of  a 
sling. 

“Rated  capacity”  or  “working  load 
limit”  is  the  maximum  working  load  per¬ 
mitted  by  the  provisions  of  this  section. 

“Reach”  is  the  effective  length  of  an 
alloy  steel  chain  sling  measured  from 
the  top  bearing  surface  of  the  upper 
terminal  component  to  the  bottom  bar¬ 
ing  surface  of  the  lower  terminal  com¬ 
ponent. 

“Selvage  edge”  is  the  finished  edge  of 
synthetic  webbing  designed  to  prevent 
unraveling. 

“Sling”  is  an  assembly  which  connects 
the  load  to  the  material  handling 
equipment. 

“Sling  manufacturer”  is  a  person  or 
organization  that  assembles  sling  com¬ 
ponents  into  their  final  form  for  sale  to 
users. 

“Spiral”  is  a  single  transverse  coil  that 
is  the  basic  element  from  which  metal 
mesh  is  fabricated.  (See  Rg.  N-184-2.) 

“Strand  laid  endless  sling-mechanical 
joint”  is  a  wire  rop>e  sling  made  endless 
from  one  length  of  rop)e  with  the  ends 
joined  by  one  or  more  metallic  fittings. 

“Strand  laid  gr(xnmet-hand  tucked” 
is  an  endless  wire  rope  sling  made  from 
one  length  of  strand  wrappied  six  times 
around  a  core  formed  by  hand  tucking 
the  ends  of  the  strand  inside  the  six 
wrapw. 

“Strand  laid  rope”  is  a  wire  rope  made 
with  strands  (usually  six  or  eight) 
wrappied  around  a  fiber  core,  wire  strand 
core,  or  independent  wire  rope  core 
(IWRC). 

“Vertical  hitch”  is  a  method  of  sup¬ 
porting  a  load  by  a  single,  vertical  part 
or  leg  of  the  sling.  (See^  Pig.  N-184-4.) 

(c)  Safe  operating  practices.  When¬ 
ever  any  sling  is  used,  the  following  prac¬ 
tices  shall  be  observed: 

(1)  Slings  that  are  damaged  or  defec¬ 
tive  shall  not  be  used. 

(2)  Slings  shall  not  be  shortened  with 
knots  or  bolts  or  other  makeshift  devices. 

(3)  Sling  legs  shall  not  be  kinked. 

(4)  Slings  shall  not  be  loa^ied  in  ex¬ 
cess  of  their  rated  capacities. 

(5)  Slings  used  in  a  basket  hitch  shall 
have  the  loads  balanced  to  prevent  slip¬ 
page. 

(6)  Slings  shall  be  securely  attached  to 
their  loads. 


(7)  Slings  shall  be  padded  or  protected 
from  the  sharp  edges  of  their  loads. 

(8)  Suspended  loads  shall  be  kept  clear 
of  all  obstructions. 

(9)  All  employees  shall  be  kept  clear 
of  loads  about  to  be  lifted  and  of  sus- 
p>ended  loads. 

(10)  Hands  or  fingers  shall  not  be 
placed  between  the  sling  and  its  load 
while  the  sling  is  being  tightened  around 
the  load. 

(11)  Shock  loading  is  prohibited. 

(12)  A  sling  shall  not  be  pulled  from 
under  a  load  when  the  load  is  resting  on 
the  sling. 

(d)  Inspections.  Each  day  before  being 
used,  the  sling  and  all  fastenings  and 
attachments  shall  be  inspected  for  dam¬ 
age  or  defects  by  a  comp>etent  person 
designated  by  the  employer.  Additional 
inspections  shall  be  performed  during 
sling  use,  where  service  conditions  war¬ 
rant.  Damaged  or  defective  slings  shall 
be  immediately  removed  from  service. 

(e)  Alloy  steel  chain  slings.  (1)  Sling 
identification.  Alloy  steel  chain  slings 
shall  have  permanently  affixed  durable 
identification  stating  size,  grade,  rated 
capacity,  and  reach. 

(2)  Attachments,  (i)  Hooks,  rings, 
oblong  links,  pear  shaped  links,  welded 
or  mechanical  coupling  links  or  other 
attachments  shall  have  a  rated  capacity 
at  least  equal  to  that  of  the  alloy  steel 
chain  with  which  they  are  used  or  the 
sling  shall  not  be  used  in  excess  of  the 
rated  capacity  of  the  weakest  component. 

(ii)  Makeshift  links  or  fasteners  form¬ 
ed  from  bolts  or  rods,  or  other  such  at¬ 
tachments,  shall  not  be  used. 

(3)  Inspections,  (i)  In  addition  to  the 
inspection  required  by  paragraph  (d)  of 
this  section,  a  thorough  p)eriodic  inspec¬ 
tion  of  alloy  steel  chain  slings  in  use 
shall  be  made  on  a  regular  basis,  to  be 
determined  on  the  basis  of  (A)  frequency 
of  sling  use;  (B)  severity  of  service  con¬ 
ditions;  (C)  nature  of  lifts  being  made; 
and  (D)  experience  gained  on  the  serv¬ 
ice  life  of  slings  used  in  similar  circum¬ 
stances.  Such  inspections  shall  in  no 
event  be  at  intervals  greater  than  once 
every  12  months. 

(ii)  The  employer  shall  make  and 
maintain  a  record  of  the  most  recent 
month  in  which  each  alloy  steel  chain 
sling  was  thoroughly  inspected,  and  shall 
make  such  record  available  for  examina¬ 
tion. 

(iii)  The  thorough  insp)ection  of  alloy 
steel  chain  slings  shall  be  p)erformed  by 
a  competent  person  designated  by  the 


employer,  and  shall  include  a  thorough 
inspection  for  wear,  defective  welds,  de¬ 
formation  and  increase  in  length.  Where 
such  defects  or  deterioration  are  pres¬ 
ent,  the  sling  shall  be  immediately 
removed  from  service. 

(4)  Proof  testing.  The  employer  shall 
ensure  that  before  use,  each  new,  re¬ 
paired,  or  reconditioned  alloy  steel  chain 
sling,  including  all  welded  components  in 
the  sling  assembly,  shall  be  proof  tested 
by  the  sling  manufacturer  or  equivalent 
entity,  in  accordance  with  paragraph  5.2 
of  the  American  Society  of  Testing  and 
Materials  Specification  A391-65  (ANSI 
G61. 1-1968).  The  employer  shall  retain 
a  certificate  of  the  proof  test  and  shall 
make  it  available  for  examination. 

(5)  Sling  use.  Alloy  steel  chain  slings 
shall  not  be  used  with  loads  in  excess  of 
the  rated  capacities  prescribed  in  Table 
N-184-1.  Slings  not  included  in  this  table 
shall  be  used  only  in  accordance  with 
the  manufacturer’s  recommendations. 

( 6 )  Safe  operating  temperatures.  Alloy 
steel  chain  slings  shall  be  p>ermanently 
removed  from  service  if  they  are  heated 
above  1000“  F.  When  expxjsed  to  service 
temperatures  in  excess  of  600"  F,  maxi¬ 
mum  working  load  limits  p>ermitted  in 
Table  N-184-1  shall  be  reduced  in  ac¬ 
cordance  with  the  chain  or  sling  manu¬ 
facturer’s  recommendations. 

(7)  Repairing  and  reconditioning  alloy 
steel  chain  slings,  (i  )Wom  or  damaged 
alloy  steel  chain  slings  or  attachments 
shall  not  be  used  until  repaired.  When 
welding  or  heat  'testing  is  performed, 
slings  shall  not  be  used  unless  repaired, 
reconditioned  and  proof  tested  by  the 
sling  manufacturer  or  an  equivalent 
entity. 

(ii)  Mechanical  coupling  links  or  low 
carbon  steel  repair  linl^  shall  not  be  used 
to  repair  broken  lengths  of  chain. 

(8)  Effects  of  wear.  If  the  chain  size 
at  any  point  of  any  links  is  less  than  that 
stated  in  Table  N-184-2,  the  sling  shall 
be  removed  from  service. 

(9)  Deformed  attachments,  (i)  Alloy 
steel  chain  slings,  (i)  Worn  or  damaged 
formed  master  links,  coupling  links  or 
other  comp>onents  shall  be  removed  from 
service. 

(ii)  Slings  shall  be  removed  from  serv¬ 
ice  if  hooks  are  cracked,  have  been 
opened  more  than  15  percent  of  the 
normal  throat  opening  measured  at  the 
narrowest  point  or  twisted  more  than  10 
degrees  from  the  plane  of  the  unbent 
hook. 
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TABLE  .N- 184-1 

RATED  CAPACITY  (WORKING  LOAD  LIMIT),  FOR  ALLOY  STEEL  CHAIN  SLINGS 
RATED  CAPACITY  (WORKING  LOAD  LIMIT).  POUNDS 


Oloin 

Sis*. 

Inches 

Single 
Branch 
Sling  • 

90  degree 
Loading 

Double  Sling 

Verticol  Angle  (1) 

30  degree  45  degree  60  degree 

Horizontal  Angle  (2) 

60  degree  45  degree  30  degree 

Triple  ond  Quadruple  Sling  (3)  ' 
Verticdl  Angle  (1) 

30  degree  45  degree  60  degree 

Horizontal  Angle  (2) 

60  degree  45  degree  30  degree 

1/4 

3.2S0 

5,650 

4,550 

3,250 

8.400 

6,800 

4,900 

3/8 

6,600 

11,400 

9,300 

6,600 

17,000 

14,000 

9,900 

1/2 

11.250 

19,500 

15,900 

11,250 

29,000 

24,000 

17,000 

5/8 

16,500 

28,500 

23,300 

16.500 

'  43,000 

35,000 

.  24,500 

3/4 

23,000 

39,800 

32,500 

23,000 ' 

59,500 

48,500 

34,500 

7/8 

28,750 

49,800 

40,600 

28,750 

74.500 

61,000 

43,000 

1 

38,750 

67,100 

5n.8O0 

38,750 

,  101,000 

82.000 

58,000 

1.1/8 

44,500 

77,000 

63,000 

44,500 

‘  115,500 

94,500 

66,500 

1-1/4 

57,500 

99,500 

Si  000 

57,500 

149,000 

121,500 

86.000 

1-3/8 

67,000 

116,000 

94.000 

67,000 

174,000 

141,000 

100,500 

1-1/2 

80,000 

138,000 

112.5JO 

80,000 

207,000 

169,000 

119,500 

1-3/4 

100,000 

172,000 

KO  000 

100,000 

258.000 

210,000 

150,000 

(1)  Rating  of  eultiliK  slln.;f  nJJustrd  for  on^U'  of  loading  Measured  at  the  included  angle  tKcwecn  the  Inclined  leg 
■end  the  vertical  as  sliown  in  Ftcurc  N>lfy*5. 

•  (2)  Rating  of  itiultilig  sllnga  adjusted  for  angU  of  loading  between  the  inclined  leg  and  the  horlsontal  plane  of 
the  load,  as  shown  in  Figure  H-iSf-i. 

(3)  Quadruple  sting  rating  la  sane  as  triple  sling  because  nomal  lifting  practice  may  not  distribute'  load 
•nlfonily  to  ail  4  legs. 
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TABLE  N- 184-2 
Minimum  Allowable  Chain 
Size  At  Any  Point  of  Link 


Chain 

Size, 

Inches 

Minimum 
Allowable 
Chain  Size, 
Inches 

1/4 

13/64 

3/8 

19/64 

1/2 

25/64 

5/8 

31/64 

3/4 

19/32 

7/8 

45/64 

1 

13/16 

1-1/8 

29/32 

1-1/4 

1 

1-3/8 

1-3/32 

1-1/2 

1-3/16 

1-3/4 

1-13/32 

-t) 
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(f)  Wire  rope  slings.  (1)  Sling  use. 
Wire  rope  slings  shall  not  be  used  with 
loads  in  excess  of  the  rated  capacities 
shown  in  Tables  N-184-3  through  N-184- 
14.  Slings  not  included  in  these  tables 
shall  be  nsed  only  in  accordance  with 
the  manufacturer’s  recommendations. 

(2)  Minimum  sling  lengths.  (1)  Cable 
laid  and  6  x  19  and  6  x  37  slings  shall 
have  a  minimum  clear  length  of  wire 
rope  10  times  the  component  roije  diam¬ 
eter  between  splices,  sleeves  or  end  fit¬ 
tings. 

(ii)  Braided  slings  shall  have  a  mini¬ 


mum  clear  length  of  wire  rope  40  times 
the  component  rope  diameter  between 
the  loops  or  end  fittings. 

(iii)  Cable  laid  grommets,  strand  laid 
grommets  and  endless  slings  shall  have  a 
minimum  circumferential  length  of  96 
times  their  body  diameter. 

(3)  Safe  operating  temperatures.  Fiber 
core  wire  rope  slings  of  all  grades  shall 
be  permanently  removed  from  service  if 
they  are  exposed  to  temperatures  in  ex¬ 
cess  of  200 'P.  When  nonfiber  core  wire 
rope  slings  of  any  grade  are  used  at  tem¬ 
peratures  above  400  or  below  minus 
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60  °F,  recommendations  of  the  sling  man¬ 
ufacturer  regarding  use  at  that  tempera¬ 
ture  shall  be  followed. 

(4)  End  attachments,  (i)  Welding  of 
end  attachments,  except  covers  to  thim¬ 
bles,  shall  be  performed  prior  to  the  as¬ 
sembly  of  the  sling. 

(ii)  All  welded  end  attachments  shall 
not  be  used  imless  proof  tested  by  the 
manufacturer  or  equivalent  entity  at 
twice  their  rated  capacity  prior  to  initial 
use.  The  employer  shall  retain  a  certifi¬ 
cate  of  the  proof  test,  and  make  it  avail¬ 
able  for  examination. 


TABLE  N-18V3 


RATED  CAPACITIES  FOR  SINGLE  LEG  SLINGS 
6  X  19  AND  6  X  37  CLASSIFICATION  IMPROVED  PLOW  STEEL  GRADE  ROPE 
WITH  FIBER  CORE  (FC) 


Rep# 

Rated  Caoocities, 

Tons  (2.C20  lb) 

HT 

Vertical 

MS 

S 

HT 

Choker 

MS 

5 

Verticol  Basket* 

HT  7S  S 

1/4 

6  X  19 

0.49 

0.51 

0.55 

0.37 

0.38 

0.41 

0.99 

1.0 

1.1 

5/16 

6  X  19 

0.76 

0.79 

0.85 

0.57 

0.59 

0.64 

1.5 

1.6 

1.7 

3/8 

6  X  19 

1.1 

1.1 

1.2 

0.80 

0.85 

0.91 

2.1 

2.2 

2.4 

7/16 

6  X  19 

1.4 

1.5 

1.6 

1.1 

1.1  ' 

‘  1.2 

2.9 

3.0 

3.3 

1/2 

6  X  19 

1.8 

2.0 

2.1 

l.A 

1.5 

1.6 

3.7 

3.9 

4.3 

9/16 

6  X  19 

2.3 

2.5* 

2.7 

1.7 

1.9 

2.0 

4.6 

5.0 

5.4 

S/8 

6  X  19 

2.8 

3.1 

3.3 

2.1 

2.3 

2.5 

5.6 

6.2 

6.7 

3/4 

6  X  19 

3.9 

4.4 

4.8 

2.9 

3.3- 

3.6 

7.8 

8.8 

9.5 

7/8 

6  X  19 

5.1 

5.9 

6.4 

3.9 

4.5 

4.8 

10.0 

12.0 

13.0 

1 

[-A-x  19  - 

5.7 

7*7 

8.4 

5.0 

5.8  * 

6.3 

•13.0 

15.0 

17.0 

,1-1/8 

6  X  19 

8.4 

9.5 

10.0 

5.3 

7.1 

7.9 

•17.0 

•9.0 

21.0 

7 1-1/4 

6  X  37 

00 

ii.o' 

12.0 

7.4 

8.3 

9.2 

20.0 

22.0  • 

25.0 

1-3/8 

6  x37 

12.0 

13.0 

15.0 

8.9 

10.0 

11.0 

1  24.0 

27.0 

30.0 

1-1/2 

6  X  37 

14.0 

16.0 

17.0 

10.0 

12.0 

13.0 

1  28.0 

32.0 

35.0 

1^/8 

6  X  37 

16.0 

18.0 

21.0 

12.0 

14.0 

15.0 

33.0 

37.0 

41.0 

1-3/4 

6  x37 

19.0 

21.0 

24.f) 

14.0 

16.0 

18.0 

38.0 

43.0 

43.0 

.2 

6  x  37. 

25.0 

28.0 

31.0 

18.0 

21.0 

23.0 

49.0 

SS.O 

62.0 

KT<B  Hand  Tuek*d  Splice  and  Hidden  Tuck  Splic* 

For  hidden  luck  splice  (IwaC)  uae  values  lA  HT  celuains. 

MS  *  Mechanical  Splice  • 

S  a  Swafed  or  Zinc  Poured  Socket 

ariMaa  valuea  only  apply  when  the  D/d  ratio  for  HT  sllnft  ia  10  or  (reater,  and  for  MS  and  S  alinga  is  20  or  greater  where: 

D  w  Diameter  of  curvature  around  which  the  body  of  the  sling  is  bent. 

*  .  d  w  Diameter  of  rope. 
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TABLE  N-184-4 

RATED  CAPACITIES  FOR  SIMCLE  LEG  SLINGS 
4x  19  AND  6  X  37  CLASSIFICATION  ivPROVEO  PLOW  STEEL  GRADE  ROPE 
WITH  INDEPENDENT  WIRE  ROPE  CORE  (IWRC) 


Rods  1 

• 

Pared 

CorocitJes. 

Tons  (2,000  lb) 

Dia 

Censtr  | 

hT 

Vortieol 

Choitsr 

V.rt 

icoi  Basket* 

(IncKet) 

MS 

S 

HT 

MS 

S 

HT 

MS 

S 

1/4 

6  X  19 

0.53 

0.56 

0.59 

0.40 

0.42 

0.44 

1.0 

1.1 

1.2 

5/Ib 

6  X  19 

0.81 

0.87 

0.92 

0.61 

0.65 

0.69 

1.6 

1.7 

1.8 

3/8 

6  X  19 

1.1 

1.2  . 

1.3 

0.85 

0.93 

0.98 

2.3 

2.5 

2.6 

7/16 

6  X  19 

1.5 

1.7 

1.8 

1.2* 

1.3  * 

1.3 

3.1 

3.4 

3.S 

1/2 

6  X  19 

2.0 

2.2 

2.3 

1.5 

1.6 

1.7 

3.9 

4.4 

4.6 

9/16 

6  X  19 

2.5 

2.7 

2.9 

1.8 

2.1 

2.2 

4.9 

5.5 

5.8 

5/8 

6  X  19 

3.0 

3.4 

3.6 

2.2 

2.5 

2.7 

6.0 

6.8 

7.2 

3/4 

6  X  19 

4.2 

4.9 

5.1 

3.1 

3.6 

3.8 

8.4 

9.7 

10.0 

7/8 

6  X  19 

5.5 

6.6 

6.9 

4.1 

4.9 

5.2 

11.0 

13.0 

14.0 

1 

6  X  19 

7.2 

8.5 

9.0 

5.4 

6.4 

6.7 

14.0 

17.0 

18.0 

1-1/8 
*  1-1/4 

6  X  19 
6x37 

9.0 

10.0 

10.0 

12.0 

11.0  ~ 
13.0 

6.8 

7.9 

7.8 

■'9.2 

8.5 

9.9 

18.0 

21.0 

21.0 

24.0  ‘ 

23.0 

26.0 

1-3/8 

6  X37 

13.0 

15.0 

16.0 

9.6 

11.0 

12.0 

25.0 

29.0 

32.0 

1-1/2 

6  X37 

15.0 

17.0 

19.0 

11.0 

13.0 

14.0 

30.0 

35.0 

38.0 

1-5/8 

6  X  37 

18.0 

20.0 

22.0 

13.0 

15.0 

17.0 

35.0 

41.0 

44.0 

1-3/4 

6  X  37 

20.0 

24.0 

26.0 

15.0 

18.0 

19.0 

41.0 

47.0 

51.0 

2 

6  X  37 

26.0 

30.0 

33.0 

20.0 

23.0 

25.0 

53.0 

61.0 

66.0 

HT  B  Hand  Tucked  Splice 

For  hidden  tuck  splice  (WSC)  use  Table  I  values  in  HT  eolunn. 


MS  *  llechanical  Splice. 

.  S  ai  Swated  or  Zinc  Poured  Socket. 

oThaae  values  only  apply  »hen  the  O/d  ratio  for  HT  slirtfs  is  10  or  creator,  and  for  itS  attd  S  Slincs  is  JO  or  craater  where: 
O  s  OiasMter  of  curvature  around  wluch  the  body  of  the  aliac  is  benU 
4  w  Dlaaoter  of  rope. 
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TABLE  N-184-5 

RATED  CAPACITIES  FOR  SIN'GLE  LEG  SLINGS 
CABLE  LAID  ROPE  -  MECHANICAL  SPLICE  ONLY 
7x7x7&7x7x  19  CONSTRUCTIONS  GALVANIZED  AIRCRAFT  GRACE  ROPE 
7x6x  19  IWRC  CONSTRUCTION  IMPROVED  PLOW  STEEL  GRADE  ROPE 


Robo  '  -i 

'Rofed  CoDociHOs,  Tons 

(2.000  lb) 

Dia  (Inches) 

•  Constr 

Ve-tiesI 

Choker  . 

Verticol  Bosket*" 

1/4 

7x7x7 

0.50 

0.38 

l.O 

3/B 

7x7x7 

1.1 

0.81 

2.0 

1/2 

7x7x7 

1.8 

1.4 

3.7 

5/8 

7x7x7 

2.8 

2.1 

'  5.5 

3/4 

7x7x7 

3.8 

2.9 

7.6 

5/8 

7  x  7  x  19 

2.9 

^  .  2.2 

5.8 

3/4 

7x7x  19 

4.1 

3.0 

8.1 

7/8 

7x7x19 

5.4 

4.0 

11.0 

1 

~  79<  7  X  19 

6.9 

■  8.1 

14.0 

1.1/8 

•  7x7x19 

8.2 

8.2 

16.0 

1.1/4  ' 

.  7  X  7  x  19 

9.9 

7.4 

20.0 

3/4 

7x6x  19  lURC 

3.8 

^.8 

7.6 

7/8 

7x6x19  IWRC 

5.0 

10.0 

1 

Tx6x19  1WRC 

'  6.4 

12-0  . 

1.1/8 

7  X  6  X  19  IWRC 

7.7 

■5^8 

15.0 

1.1/4 

7  x6  X  19  lU'RC 

9.2 

6.9 

18.0 

t-5/l6 

7x6x19  IWRC 

10.0 

„  .  7.5 

20.0 

1.3/8 

7  X  6  X  19  IW  RC 

11.0 

^  1 

8.2 

22.0 

1.1/2 

7  X  6  X  19  IWRC 

13.0 

9.6 

26.0 

valu**  only  apply  niicn  the  D/d  ratio  la  10  or  c'aatar  arhoro: 

O  ■>  Olaaiotar  of  curvaturo  around  which  the  body  of  the  aims  la  bont. 
d  •  Dlamatar  of  rope. 
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TABLE  N-184-6 

RATED  CAPACITIES  FOR  SINGLE  LEG  SLINGS 
8.PART  AND  6.PART  BRAIDED  ROPE 
6x7  AND  6x  19  CONSTRUCTION  IMPROVED  PLOW  STEEL  GRADE  ROPE 
7x7  CONSTRUCTION  GALVANIZED  AIRCRAFT  GRADE  ROPE 


Component  Ropca  I 

Rated  Copocities, 

Tons' (2.000  lb)  ■  " 

Diemeter 

Verti 

col 

Choicer 

3atke*  Verfical  to  30 

(Inches) 

8-Port 

6.?3ft 

8.P-3ft  i 

6-P  3ft 

S-Pot^  ~! 

i-Port 

3/32 

6x7 

0.42 

0.32  ■ 

0.32 

0.24 

0.74 

0.55 

1/8 

6x7 

0.76 

~  0.57 

0.57  r  ■  , 

■  o;42 

1.3 

0.98 

3/16 

6x7' 

1.7 

1.3 

1.3 

0.94. 

2.9 

2.2 

3/32 

7x7 

0.51 

0.3^ 

0.38 

0.29 

0.89 

0.67 

1/7 

7x7 

0.95 

0.71 

0.71 

0.53 

1.6 

1.2 

3/16 

7x7 

2.1 

l.S 

1.5 

1.2 

3.6 

2.7 

3/16 

6  X  19 

1.7 

1.3 

1.3 

0.98 

3.C 

2.2 

1/4 

6x  19 

3.1 

■  2.3 

2.3 

5  4.7 

5.3 

4.0 

SA6 

6x19 

4.8 

: 

.3.6 

2.7 

8.3 

6.2 

3/8 

6  X  19 

6.8 

1  5.1 

5.1 

3.8 

12.0 

8.9' 

7A6 

6x  19 

9.3 

i  6.9 

6.9 

5.2 

16.0 

12.0 

1/2 

6x  19 

12.0 

1 

9.0 

6.7 

21.0 

15.0 

9/16 

6x  19 

15.0 

'll.O 

11.0 

8.5 

26.C 

20.0 

5A 

6x  19 

19.0 

14.0 

14.0 

10.0 

32.0 

24.0 

3/4 

6x  19 

27.0 

^0.0 

20.0 

'  15.0 

46.0 

35.0 

7/8 

6x  19 

36.0 

9.0 

27.0 

20.0 

62.0 

47.0 

1 

6x  19 

47.0 

35.0 

35.0 

26.0 

81.0 

61.0 

*Tb«a«  only  apply  when  the  D/d  ratio  ia  30  or  c'*alat  where: 

D  a*  Diameter  of  curvature  aretmd  arhieh  the  body  of  the  allnf  le  bent. 
4  ■  Diameter  ef  eeraponent  rope. 
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TABLE  N-184-7 

RATED  CAPACITIES  FCR  2.LEC  &  3.LEG  BRIDLE  SLINGS 
4x  IT  AND  6  X  37  CLASSIFICATICN  IMPROVED  PLOW  STEEL  GRADE  ROPE 
.  WITH  FIBER  CORE  (PC) 


Rs'cd  Caoaeit«9S,  Tans  (2,000  lb) 


trt  6u  d«gr«« 


Srtdl* 


45  d«gra« 
Ancta 


1/4 

6  X  19 

S/16 

6x19 

3A 

6x  19 

7/16 

6x  19 

'  1/2 

6x  19 

9/16 

6x  19 

9/i 

6x  19 

3/4 

6x  19 

7/9 

6x  19 

1 

6x  19 

l-l/P 

6  X  19 

0.49 

0.51 

0.76 

0.79 

1.1 

1.1 

1.4 

I.S 

1^/B  6 
1-3/4  6 
2  6 


HT  >■  Hasd  Tueksd  Spiles. 
MS  «  Mechaaleel  Splice 


4.9  S3 

S.9 

1 

6.5 

8.3 

9.3 

ll;o 

13  0  ] 

14.0 

.6.0 

18.0 

2C.0 

21.0 

33.0 

2S.0 

28.0 

30.0 

33.C 

35.0 

39.0 

40.0 

4S.0 

52.0 

59.0 
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TABLE  N-184-  8 

.  RATED  CAPACITIES  FOR  2.LEG  &  3.LEC  BRIDLE  SLINGS 
6x  19  ond  6  X  37  CLASSIFICATION  IMPRQVEO  PLOW  STEEL  GRADE  ROPE 
WITH  INDEPENDENT  WIRE  ROPE  CORE  (IWRC) 


Rop* 


Rotcd  Capacities  Tons  (2,000  lb) 

Sfidle  Sling  |( _ 3-Leii  Bridle  Sling 


Die 

(Inchot) 

Censtr 

V«rt  30  degree 
Horx  60  degree 

45 

degree 

Angle 

Vert  60  degree! 
Horx  30  degree' 

V ert  30* degree  j 
Horx  60  degree  1 

45  de{ 
_ ^"9 

ree 

e 

Vert  60  degree 
Hors  30  degree 

ht 

MS 

HT 

MS  , 

MT 

MS  1 

HT 

MS  1  HT 

MS  ■ 

HT 

MS  • 

1/4 

6x  19 

1  0.92 

0.97 

0.75  0.79 

0.53 

0.56 

1.4 

1.4 

1.1 

1.2 

'0.79 

0.84 

5/16 

6  X  19 

1.4 

1.5 

1.1 

1.2 

0.81 

0.87 

i  2.1 

2.3 

1.7 

1.8 

1.2 

1.3 

3/8 

6x  19 

1  2.0 

2.1 

1.6 

1.8 

1.1 

1.2 

i  3.0 

3.2 

2.4 

2.6 

1.7 

1.9 

7/16 

t  X  19 

2.7 

2.9 

2.2 

2.4 

1.7 

ME 

4.4 

3.3 

2.3 

2.5 

1/2 

6  X  19 

1 

3.8 

2.8 

3.1 

5.1 

5.7 

4.2 

3.0 

3.3 

9/16 

6  X  19 

4.3 

4.8 

3.5 

3.9 

6.4 

7.1 

5.2 

5.8 

3.7 

-  1 

5/8 

6  X  19 

5.2 

5.9 

4.2 

4.8 

3.0 

3.4 

7.8 

8.8 

6.4 

7.2 

4.S 

5.1 

3/4 

6  X  19 

7.3  " 

8.4 

5.9 

6.9 

4.2 

4.9 

11.0 

13.0 

8.9 

10.0 

6.3 

7.3 

7/8 

6x  19 

9.6 

11.0 

7.8 

9.3 

5.5 

6.6 

14.0 

17.0 

12.0 

14.C 

8.3 

9.9 

1 

6'x  19 

12.0 

15.0 

10.0 

12.0 

7.2 

8.5 

19.0 

22.0 

15.0 

18.0 

11.0 

13.0 

-  1-1/8 

6x  19 

I  16.0 

18.0 

13.0 

15.0 

9.0 

10.0 

23.0 

27.0 

19.0 

22.0 

13.0 

16.0 

1-1/4 

6  x  37 

18.0 

21.0 

15.0 

17.0 

10.0 

12.0 

27.0 

32.0 

22.0 

26.0 

16.0 

18.0 

1-3/8 

6x  37 

22.0 

2S.0 

18.0 

21.0 

13.0 

15.0 

33.0 

38.0 

27.0 

31.0 

19.0 

22.0 

ia/2 

6x  37 

26.0 

30.0 

21.0 

25.0 

15.0 

17.0 

39.0 

45.0 

j  32.0 

37.0 

23.0 

26.0 

1-5/8 

6  X  37 

31.0 

35.0 

25.0 

29.0 

18.0 

20.0 

46.0 

53.0 

38.0 

43.0 

27.0 

31.0 

U/4 

6  X  37 

35.0 

41.0 

29.0 

33.0 

20.0 

24.0 

53.0 

61.0 

43.0 

50.0 

31.0 

35.0 

2 

6x  37 

46.0 

53.0 

37.0 

43.0 

26.0 

30.0 

68.0 

79.0 

56.0 

65.0 

40.0 

46.0 

MT  =  Hand  Tucked  Splice 
MS  K  Mechanical  Splice 


I 
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TABLE  N-184-9 

RATED  CAPACITIES  FOR  2.LEG  &  3-LEC  BRIDLE  SLINGS 
CABLE  LAID  ROPE  -  MECHANICAL  SPLICE  ONLY 
7x7x7  AND  7x7x19  CONSTRUCTIONS  GALVANIZED  AIRCRAFT  GRADE  ROPE 
7  X  6  X  19  IWRC  CONSTRUCTION  IMPROVED  PLOW  STEEL  GRADE  ROPE 


Rated  Copqcitt«s,  Tons  (2,000  lb) 


2- 

Leg  Bridie  SI 

ing 

1  3-Leg  Bridle  Si 

.-ig 

Dia 

(Inches) 

-  -  Constr 

V«rt  30  deg 
Horz  60  deg 

45  degree 
Angle 

Vert  60  deg 
Horz  30  deg 

Vert  30  deg 
Horz  60  deg 

45  decree 
Angle 

Vert  60  deg 
Horz  30  deg 

1/4 

7X7X7 

0.87 

0.71 

O.SO 

1.3 

1.1 

0.75 

3/8 

7x7x7 

1.9 

1.S 

1.1 

2.8 

2.3 

1.6 

1/2 

7x7x7 

3.2 

2.6 

1.8  , 

4.8 

3-9 

2.8 

S/8 

7x7x7 

4.8 

3.9 

2.8  ■ 

7.2 

5.9 

4.2 

3/4 

7x7x7 

6.6 

5.4 

3.8 

9.9 

8.; 

Z.J 

S/8 

7  X  7  X  19 

5.0 

4.1 

2.9 

*.  7.5 

6.1 

4.4 

3/4 

7  X  7  X  19 

7.0 

5.7 

4.1 

10.0 

8.6 

6.1 

7/8 

7  X  7  X  19 

9.3 

7.6 

5.4  _ 

14.0 

!*•'' 

1 

7X7  X  19 

12.0 

9.7 

6.9  ■ 

18.0 

14.0 

10.0 

1-1/8 

7  X  7  X  19 

14.0 

12.0 

8.2 

21.0 

17.0 

12.0 

1.1/4 

7  X  7  X  19 

17.0 

14.0 

9.9 

26.0 

21.0 

15.0 

3/4 

7x6x19  IWRC 

6.6 

5.4 

3.8 

9.9 

b.( 

5.7 

7/d 

7x6x19  IWRC 

8.7 

7.1 

5.0 

13.0 

11;0 

7.5 

1 

7x6x19  IWRC 

11.0 

9>0 

6.4  _ 

17.0 

13.0 

_  9.6 

1.1/8 

7x6x19  IWRC 

13.0 

11.0 

7.7  ■ 

20.0 

*16.0 

11.0 

1-1/4 

7x6x19  IW'RC 

16.0 

13.0 

9.2  . 

24.0 

20.0 

14.0 

1-5/16 

7x6x19  IWRC 

17.0 

14.0 

10.0 

26.0 

21.0 

15.0 

1-3/8 

7x6x19  IWRC 

19.0 

15.0 

11.0 

28.0 

23.0 

16.0 

1-1/2 

7x6xl'9  IWRC 

22.0 

18.0 

13.0 

33.0 

27.0 

19.0 
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TABLE  N-184-10 

RATED  CAPACITIES  FOR  2-LEC  AND  3.LEG  BRIDLE  SLINGS 
8>PART  AND  6.PART  BRAIDED  ROPE 
«  X  7  AND  6  X  19  CONSTRUCTION  IMPROVED  PLOW  STEEL  GRADE  ROPE 
7x7  CONSTRUCTION  GALVANIZED  AIRCRAFT  GRADE  ROPE 


Cowpoffnt  I  Rot»j  Copoclftes,  Tons  (2,000  lb) 


Rop«  i 

2*L«g  Bridi*  Sling 

*  1 

1 

3-Leg  Bridle 

Slingi 

f 

V.fl  30 

d«gr«« 

45  d 

V«rt  60  degraej 

Vart  30  dagr«« 

45  deg 

ree 

Vert  60  degree 

(IncKvt) 

Conilr  j 

Horx  60  | 

Ar 

gl« 

Herz  30  daaro*| 

Horz  60  degr** 

Ang 

e  ‘ 

Herz  30  degree 

1 

8-Port 

8-Port 

6-Part 

8-Poft 

6-?orr 

3-?arf 

6-Port 

8*Port  6-Poft 

S^FJarf 

6-Poft 

3/32 

6  x7 

0.74 

0.55 

0.60 

0.45 

0.42 

0.32 

1.1 

0.83 

0.90 

0  58 

0.64 

0.48 

1/8 

6x7 

1.3 

0.98 

l.l 

0.80 

0.76 

0.57 

2.0 

•  1.5 

1.6 

1.2 

1.1 

0.85 

3/16. 

6x7 

2.9 

2.2 

2.4 

1.8 

1.7 

1.3 

4.4 

3.3 

3.6 

2.7 

2.5 

1.9 

3/32 

7x7 

0.89 

0.67 

0.72 

0.55 

0.51 

0.39 

1.3 

1.0 

1.1 

0.82 

0,77 

0.58 

1/8 

7x7 

1.6 

1.2 

1.3 

1.0 

0.95 

0.71 

2.5 

1.8 

2.0 

1.5 

1.4. 

1.1 

3/16 

7x7 

3.6 

2.7 

2.9 

2.2 

2.1 

1.5 

5.4 

4.0 

■4.4 

3.3 

3.1 

*2.3 

3/16 

6  X  19 

3.0 

2.2 

2.4 

1.8 

1.7 

1.3 

4.5 

3.4 

3.7 

2.8 

2.6 

1.9 

1/4 

6  X  19 

5.3 

4.0 

4.3 

3.2 

3.1 

2.3 

8.0 

6.0 

6.5 

4.9 

4.6 

3.4 

5/16 

6  X  19 

8.3 

6.2 

6.7 

5.0 

4.8 

3.6 

12.0 

9.3 

10.0 

7,6 

7.1 

I  5.4 

3/8 

6  X  19 

12.0 

8.9 

9.7 

7.2 

6.8 

5.1 

18.0 

13.0 

14.0 

11.0 

10.0 

7.7 

7/16 

6  X  19 

15.0 

12.0 

13.0 

9.8 

9.3 

6.9 

24.0 

'  18.0 

20.0 

*5.0 

14.0 

10.0 

1/2 

6  X  19 

21.0 

15.0 

17.0 

13.0 

12.0 

.  9.0 

31.0 

23.0 

25.0 

J'l.O 

18.0 

13.0 

9/16 

6x  19 

26.0 

20.0 

21.0 

16.0 

15.0 

41.0 

39.0 

29.0 

32.0 

24.0 

23.0 

17.0 

5/8 

6x1^ 

32.0 

24.t) 

26.0 

20.0 

19.0 

14.0 

46.0 

36.0 

40J) 

30.0 

28.0 

21.0 

3/4 

6  X  19 

46.0 

35.0 

38.0 

28.0 

27.0 

29.0 

69.0 

52.0 

56.0 

42.0 

40.0 

■  30.0 

7/8 

6X  19 

62.0 

47.0 

51.0 

38.0 

36.0 

27.0 

94.0 

70.0 

76.0 

57.0 

54.0 

40.0*^ 

1 

6  X  19 

81.0 

61.0 

66.0 

50.0 

47.0 

35.0 

122.0 

91.0 

•99.0 

74.0 

70.0 

53.0 
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TABLE  N-184-11 

RATED  CAPACITIES  FOR  STRAND  LAID  GROMMET  -  HAND  TUCKED 
IMPROVED  PLOW  STEEL  GRADE  ROPE 


ROPE  BODY 


RATED  CAPACITIES,  TONS  (2,000  lb) 


Di« 

(lncK*s) 


7  X  19 

7  X  19 

7  X  19  . 

-j 

7  X  19  • 

7  X  19 

7  Xl9 

j 

7  X  19 

7  X  19 

7  X  19 

7X  19 

7  X  19 

7  X  37 

1  7  x37 

7  X  37 

Vertieol  Bosket 


*Tli*s«  voluoB  only  apply  whan  ^a  D/d  ratio  la  S  or  traater  wharo: 

O  w  Diamatar  of  eurva'ura  arovind  which  ropa  la  bant, 
d  w  Diamatar  of  ropa  body. 
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TABLE  N- 184-1 2 

RATED  CAPACITIES  FOR  CABLE  LAID  GROMMET  -  HAND  TUCKED 
7x6x7  AND  7  X  6  X  19  CONSTRtJCTlONS  IMPROVED  PLOW  STEEL  GRADE  ROPE 
7x7x7  CONSTRUCTION  GALVANIZED  AIRCRAFT  GRADE  ROPE 


Ca6lE  BODY 


RATED  CAPACITIES,  TONS  (2,000  lb) 


Dio 

(Inch**) 

Constr 

.0 

Vnrticol 

6 

Choker 

0 

Vorticol  Basket* 

3/8 

7x6x7 

1.3 

0.9S 

2.5 

9/16 

7x6x7 

2.8 

2.1  • 

5.6 

5/8 

7x6x7 

3.8 

2.8 

7.6 

V8 

7x7x7 

1.6 

1.2 

3.2 

9/16 

7x7x7 

3.5 

2.6 

6.9 

5/8 

7x7x7 

4.5 

3.4 

9.0 

5/8 

7  X  6  X  19 

3.9 

3.0 

7.9 

3/4 

7  X  6  X  19 

5.1 

3.8 

10.0 

15/16 

7  X.6  X  19 

7.9 

.  5.9 

-  16-0 

1-1/8 

7x6x19 

iV.O* 

”  '  8.  4 

'  22.0 

1-5/16 

Tx6xl9 

ts.o 

11.0 

30.0 

lrl/2 

7  X  6  X  19  . 

19.0 

_ 14.0. 

.  .  39.0 

1-11/16 

7  X  6  X  19 

2'4.b 

18.0  ’ 

“49.0 

1-7/8 

7  X  6  X  19 

30.0 

22.0 

60.0 

2-1/4 

7  X  6  X  19 

42.0 

31.0.  . 

.84.0 

2-5/8 

.  7  X  6  X  19 

56.0* 

42.0 

il2.0 

*Tb«*»  ▼•lucii  only  apply  <^'hen  the  O/d  ratio  ia  S  or  (raatar  whara: 


O  ^Diamatar  o(  curvatura  around  which  cabla  body  ia  bant, 
dw  Dlamatar  of  cabla  body. 
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TABLE  N-184-13 

RATED  CAPACITIES  FOR  STRAND  LAID  ENDLESS  SLINCS-MECHANICAL  JOINT 
IMPROVED  PLt  W  STEEL  GRADE  ROPE 


ROPE  BODY 

RATED  CAPACITIES,  TONS  (2,000  lb) 

Dio 

(Inchot) 

Constr 

0 

Vortical 

& 

Chokor 

0 

Varticol  Boskat* 

1/4 

6  X  19  IWRC  ■ 

0.92 

0.69 

1.8 

3/8 

6  X  19  IWRC 

2.0 

l.S 

4.1 

1/2 

6  X  19  IWRC 

3.6 

2.7 

7.2 

5/8 

6  X  19  IWRC 

S.6 

4.2 

11.0 

3/4 

6  X  19  IWRC 

8.0 

6.0 

16.0 

7/8 

6  X  19  IWRC 

11.0 

8.1 

21.0 

1 

6  X  19  IWRC 

14.0 

.'  "  10.0 

28.0 

1-1/8 

6  X  19  IWRC 

18.0 

13.0 

35.0 

1-1/4 

6  X  37  IWRC 

21.0 

15.0 

41.0 

1-3/8 

6  X  37  IWRC 

•25.0 

19.0 

50.0 

1-1/2 

6  X  37  IWRC 

29.0 

22.0 

59.0 

v«lu««  only  apply  whan  tha  D/d  ratio  la  S  or  groator  whara: 

D  w  Oiamatar  of  curvatura  arr^d  which  repa  ia  bant, 
.d  w  Oiarsatar  of  rcpa-body.  • 


FEDERAL  REGISTER,  VOL  40,  NO.  125— FRIDAY.  JUNE  27,  1975 


27386 


RULES  AND  REGULATIONS 


-  36- 


TABLE  N-184-14 

RATED  CAPACITIES  FOR  CABLE  LAID  ENDLESS  SLINCS-MECHANICAL  JOINT 
7x7x7  AND  7  X  7  X  19  CONSTRUCTIONS  GALVANIZED  AIRCRAFT  GRADE  ROPE 
7  X  6  X  19  IWRC  CONSTRUCTION  IMPROVED  PLOW  STEEL  GRADE  ROPE 


CABLE  BODY  | 

RATED  CAPACITIES,  TONS  (2.000  lb) 

*  Di« 

(Inckas) 

Centtr 

.  0 

Vortical 

s 

'  Chokar 

Varticol  Bo  skat* 

1/4 

7x7x7 

'  0.83 

0.62 

1.6 

3/8 

7x7x7 

1.8 

1.3 

’  3.5 

1/2  , 

7x7x7 

3.0 

2.3 

6.1 

5/8 

7x7x7 

4.5 

3.4 

9.1 

3/4 

7x7x7 

6.3 

4.7. 

12.0 

5/8 

7  X  7  X  19 

4.7 

%  V  3.5 

9.5 

3/4 

7  X  7  X  19 

6.7 

5.0 

13.0 

7/8 

7  X  7  X  19 

8.9 

6.6 

18.0 

1 

7  X  7  X  19 

11.0 

8.5 

22.0 

t>l/8 

7  X  7  X  19 

14.0 

lao- 

28.0 

1-1/4 

7  X  7  X  19 

17.0 

12.0 

33.0 

.  3/4 

7  X  6  X  19  IWRC 

6.2 

4.7 

12.0 

7/8 

7  X  6  X  19  IWRC 

8.3 

6.2 

16.0 

1 

7  X  6  X  19  IWRC 

lao 

7.9  • 

21.0 

1-1/8 

7  X  6  X  19  IWRC 

13.0  _  — 

9.7 

26.0 

1-1/4 

7  X  6  X  19  IWRC 

16.0 

12.0 

31.0 

1-3/8 

7  X  6  X  19  IWRC 

1  18.0 

14.0 

37.0 

1-1/2 

7  X  6  X  19  IWRC 

1  22.0 

16.0 

43.0 

*Tb«a«  Mily  apply  whan  lha  D/tf  valua  la  5  or  graatar  whara: 

O  >■  Oiaioalar  »i  ewraatura  around  which  eabla  body  la  banu 
daa  Olamatar  of  cabla  body.  * 
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(5)  Removal  from  service.  Wire  rope 
slings  shall  be  immediately  removed  from 
service  if  any  of  the  following  conditions 
are  present: 

(i)  Ten  randomly  distributed  broken 
wires  in  one  rope  lay,  or  five  broken  wires 
in  one  strand  in  one  rope  lay. 

(ii)  Wear  or  scraping  of  one-third  the 

original  diameter  of  outside  individual 
wires.  .  » ^ 

(iii)  Kinking,  crushing,  bird  caging  or 
any  other  damage  resulting  in  distortion 
of  the  wire  rope  structure. 

(iv)  Evidence  of  heat  damage.  . 

(V)  End  attachments  that  are  cracked, 
deformed  or  worn. 

(vi)  Hooks  that  have  been  opened  more 
than  15  p>ercent  of ‘Vie  normal  throat 
opening  measured  at jthe  narrowest  point 
or  twisted  more  than^jio  degrees  from  the 
plane  of  the  unbent  hook. 

(vii)  Corrosion  of  the  rope  or  end  at¬ 
tachments.  -  — 

(6)  Knots  and  wire  rope  clips.  Eyes  in 
wire  rope  slings  shall  not  be  formed  by 
using  knots  or  wire  rope  clips. 

(g)  Metal  mesh  slings.  (1)  Sling  mark¬ 


ing.  Each  metal  mesh  sling  shall  have 
permanently  affixed  to  it  a  durable  mark¬ 
ing  that  states  the  rated  capacity  for  ver¬ 
tical  basket  hitch  and  choker  hitch  load¬ 
ings. 

(2)  Handles.  Handles  shall  have  a  rated 
capacity  at  least  equal  to  the  metal  fabric 
and  exhibit  no  deformation  after  proof 
testing.  ■  •- 

<3)  Attachments  of  handles  to  fabric. 
The  fabric  and  handles  shall  be  Joined  so 
that: 

(i)  The  rated  capacity  of  the  sling  is 
not  reduced. 

(ii)  The  load  is  evenly  distributed 
across  the  width  of  the  fabric. 

(iii)  Sharp  edges  will  not  damage  the 
fabric. 

(4)  Sling  coatings.  Coatings  which  di¬ 
minish  the  rated  capacity  of  a  slirtT  shall 
not  be  applied. 

(5)  Sling  testing.  All  new  and  repaired 
metal  mesh  slings,  including  handles, 
shall  not  be  used  unless  proof  tested  by 
the  manufacturer  or  equivalent  entity  at 
a  minimum  of  iy2  times  their  rated 


capacity.  Elastomer  impregnated  slings 
shall  be  proof  tested  before  coating. 

(6)  Proper  use  of  metal  mesh  slings. 
Metal  mesh  slings  shall  not  be  used  to 
lift  loads  in  excess  of  their  rated  capaci¬ 
ties  as  prescribed  in  Table  N-184-15. 
Slings  not  included  in  this  table  shall  be 
used  only  in  accordance  with  the  manu¬ 
facturer’s  recommendations. 

(7)  Safe  operating  temperatures. 

Metal  mesh  slings  which  are  not  im¬ 
pregnated  with  elastomers  may  be  used 
in  a  temperature  range  from  minus  20^ 
to  plus  550°P  without  decreasing  the 
working  load  limit.  Metal  mesh  slings 
impregnated  with  polyvinyl  chloride  or 
neoprene  may  be  used  only  in  a  temper¬ 
ature  range  from  zero  degrees  to  plus 
200®F.  For  operations  outside  these  tem¬ 
perature  ranges  or  for  metal  mesh  slings 
impregnated  with  other  materials,  the 
sling  manufacturer’s  recommendations 
shall  be  followed.  "  *'  * 

(8)  Repairs,  (i)  Metal  mesh  slings 
which  are  repaired  shall  not  be  used 
unless  repaired  by  a  metal  mesh  sling 
manufacturer  or  an  equivalent  entity. 
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39  M  roR'"-  ' 

'tiR.- 

K-Si 

TABLE  N-181-15  . 

Rated  Capacities 

Carbon  Steel  &  Stainless  Steel .  •  .  .  .  ..c 

Metal  Mesh  Slings 


a 

usoo 

xooo 

xooo  . 

XlOO 

XSOO 

a 

a,T00 

X400 

X700 

xaoo 

X700 

4 

4,000 

xooo 

xooo 

5.400 

XOOO 

• 

0.000 

ta.000 

S  10.400 

X400 

XOOO 

• 

0,000 

1X000 

txaoo 

11.300 

XOOO 

to 

10,000 

axooo 

17.000 

1X100 

1X000 

ta 

ixooe 

axooo 

ao.700 

14.900 

1X000 

14 

14.000 

axooo 

3X300 

19.700 

1X000 

M 

14^000 

axooo 

37.700 

3X400 

1X000 

u 

10.000 

axooo  \ 

ax  100 

35.400 

1X000 

ao . 

30.000 

4X000 

54.600 

39.300 

30.000 

'••K^ediiart  Duty-12  Ca  43  Spirala/Ft 

of  sling  width 

- 

a 

1.3S0 

X700 

X300 

1,900 

1.400 

a 

xooo 

xooo 

XSOO 

3.400 

xooo 

4 

a,7oo 

X400 

X700 

xaoo 

X700 

• 

4,500 

9.000 

7.tOO 

X440 

XSOO 

• 

0.000 

1X000 

1X400 

XSOO 

xooo 

to 

7.500 

txooo 

1X000 

10.400 

7.500 

■  ta 

9.000 

1X000 

1X400 

1X700 

9,000 

t4 

laooo 

at.  000 

1X300 

14.900 

10.300 

M 

1X000 

_ axaoo 

17.000 

1X000 

to 

1X500 

27.000 

'  3X400 

19,100 

1X500 

ao 

1X000 

ao.ooo 

axooo 

21.300 

15.000 

Light  IXity-l4  Ga  59  Splrals/Pt  of  sling  width 


a 

900 

1.900 

XSOO 

1.300 

900 

a 

X40O 

xooo 

X400 

xooo 

XSOO 

4 

xooo 

■  xooo 

XSOO 

xooo 

xooo 

• 

xooo 

xooo 

xaoo 

xaoo 

xooo 

t 

xooo 

xooo 

4.900 

X700 

xooo 

to 

xooo 

txooo 

XSOO 

7.190 

xooo  « 

ta 

xooo 

txooo 

10,400 

XSOO 

xooo 

t4 

7.000 

txooo 

-IX  too 

9.900 

7.000 

M 

xooo 

txooo 

1X900 

11.300 

xooo 

to 

xooo 

-txooo 

1X400 

1X700 

9.000 

ao 

txooo 

20.000 

17.300 

14.100 

10,000 

FEDERAL  REGISTER,  VOL.  40,  NO.  125 — FRIDAY,  JUNE  27,  1975 


RULES  AND  REGULATIONS 


27389 


(ii)  Once  repaired,  each  sling  shall  be 
permanently  marked  or  tagged,  or  a 
written  record  maintained,  to  indicate 
the  date  and  nature  of  the  repairs  and 
the  person  or  organization  that  per¬ 
formed  the  repairs.  Records  of  repairs 
shall  be  made  available  for  examination. 

(9)  Removal  from  service.  Metal  mesh 
slings  shall  be  immediately  removed  from 
service  if  any  of  the  following  conditions 
are  present: 

(i)  A  broken  weld  or  broken  brazed 
joint  along  the  sling  edge. 

(ii)  Reduction  in  wire  diameter  of  25 


per  cent  due  to  abrasion  or  15  per  cent 
due  to  corrosion. 

(iii)  Lack  of  flexibility  due  to  distor¬ 
tion  of  the  fabric. 

(iv)  Distortion  of  the  female  handle 
so  that  the  depth  of  the  slot  is  increased 
more  than  10  ];}er  cent. 

(V)  Distortion  of  either  handle  so  that 
the  width  of  the  eye  is  decreased  more 
than  10  per  cent. 

(vi)  A  15  percent  reduction  of  the 
original  cross  sectional  area  of  metal  at 
any  point  around  the  |;iandle  eye. 

(vii)  Distortion  of  either  handle  out 
of  its  plane. 


(h)  Natural  and  synthetic  fiber  rope 
slings. 

(1)  Sling  use.  (i)  Fiber  rope  slings 
made  from  conventional  three  strand 
construction  fiber  rope  shall  not  be  used 
with  loads  in  excess  of  the  rated  capaci¬ 
ties  prescribed  in  Tables  N-184-16 
through  N-184-19. 

(ii)  Fiber  rope  slings  shall  have  a  di¬ 
ameter  of  curvature  meeting  at  least  the 
minimums  specified  in  Figs.  N-184-4  and 
N-184-5. 

(iii)  Slings  not  included  in  these  tables 
shall  be  used  only  in  accor(lance  with 
the  manufacturer’s  recommendations. 


t 


I 
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:ndless  sling 
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FIGURE  N-1B4-4 

Basic  Sling  Configurations 
with  Vertical  Legs  ' 


roan  py  hitch 


VIRTICAL 

HITCH 


CHOKER 

HITCH 


BASKET  HITCH 
(Allanwt**  hcv*  idantiMl 


5”  Max 


5*  Max 


5*  Max 


5”  Max 


5*  Max 


NOTES:  Angles  5^  or  less  from  the  vertical  may  be  considered  vertical 
-angles.  ^ 

For  slings  with  legs  more  than  5°  off  vertical,  the  actual  angle 
as  shown  in  Figure  N-184-3  must  be  considered. 

EXPLANATION  OF  SYMBOLS:  MINIMUM  DIAMETER  OF  CURVATURE 


Represents  a  contact  surface  which 
shall  have  a  diameter  of  curvature  at 
least  double  the  diameter  of  the  rope 
from  which  the  sling  is  made. 

Represents  a  contact  surface  which 
shall  have  a  diameter  of  curvature  at 
least  8  times  the  diameter  of  the  rope. 
Represents  a  load  in  a  choker  hitch  and 
illustrates  the  rotary  force  on  the  load 
and/or  the  slippage  of  the  rope  in 
contact  with  the  load.  Diameter  of  curvature  of 
load  surface  shall  be  at  least  double  the  diameter 
of  the  rope. 
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FIGURE  N-ie4-5 


Sling  Configurations 
with  Angled  Legs 


VERTICAL 
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JLQBM  9f  HITCH 

CHOKER 
HITCH _ 


BASKET  HITCH 
(AltMtictM  hav*  idanticcl 
laa^  *a«li»9») 


.hOTES:  For  vertical  angles  of  5®  ojr  less,  refer  to  Figure 
"Basic  Sling  Configurations  with  Vertical  Legs'*. 


See  Figure  N-'lSd-A  for  explanation  of  symbols. 
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(2)  Safe  operating  temperatures.  Nat¬ 
ural  and  synthetic  fiber  rope  slings,  ex¬ 
cept  for  wet  frozen  slings,  may  be  used 
in  a  temperature  range  from  minus  20*F 
to  plus  180°F  without  decreasing  the 
working  load  limit.  For  operations  out¬ 
side  this  temperature  range  and  for  wet 
frozen  slings,  the  sling  manufacturer’s 
recommendations  shall  be  followed. 

(3)  Splicing.  Spliced  fiber  rope  slings 
shall  not  be  used  imless  they  have  been 
spliced  in  accordance  with  the  following 
minimum  requirements  and  in  accord¬ 
ance  with  any  additional  recommenda¬ 
tions  of  the  manufacturer: 

(i)  In  manila  rope,  eye  splices  shall 
consist  of  at  least  three  full  tucks,  and 
short  splices  shall  consist  of  at  least  six 
full  tucks,  three  on  each  side  of  the  splice 
center  line. 

(ii)  In  synthetic  fiber  rope,  eye  splices 
shall  consist  of  at  least  four  full  tucks, 
and  short  splices  shall  consist  of  at  least 
eight  full  tucks,  four  on  each  side  of  the 
center  line. 

(iii)  Strand  end  tails  shall  not  be 
trimmed  flush  with  the  surface  of  the 
rope  immediately  adjacent  to  the  full 
tucks.  This  applies  to  all  types  of  fiber 
rope  and  both  eye  and  short  splices.  For 
fiber  rope  under  one  inch  in  diameter, 
the  tail  shall  project  at  least  six  rope 
diameters  beyond  the  last  full  tuck.  For 
fiber  rope  one  inch  in  diameter  and 
larger,  the  tail  shall  project  at  least  six 
inches  beyond  the  last  full  tuck.  Where  a 
projecting  tail  interferes  with  the  use  of 
the  sling,  the  tail  shall  be  tapered  and 
spliced  into  the  body  of  the  rope  using 
at  least  two  additional  tucks  (which  will 
require  a  tail  length  of  approximately  six 
rope  diameters  beyond  the  last  full  tuck) . 

(iv)  Fiber  rope  slings  shall  have  a  min¬ 
imum  clear  length  of  rope  between  eye 
splices  equal  to  10  times  the  rope  diam¬ 
eter. 


(V)  Knots  shall  not  be  used  in  lieu  of 
splices. 

(vi)  Clamps  not  designed  specifically 
for  fiber  ropes  shall  not  be  used  for  splic¬ 
ing. 

(vii)  For  all  eye  splices,  the  eye  shall 
be  of  such  size  to  provide  an  included 
angle  of  not  greater  than  60  degrees  at 
the  splice  when  the  eye  is  placed  over 
the  load  or  support. 

(4)  End  attachments.  Fiber  rope  slings 
shall  not  be  used  if  end  attachments  in 
contact  with  the  rope  have  sharp  edges 
or  projections.  ' ' 

(5)  Removal  from  service. ’SSLinral  and 
ssmthetic  fiber  rope  slings  shall  be  im¬ 
mediately  removed  ftom  service  if  any 
of  the  following  conditions  are  present: 

•  (i)  Abnormal  wear. 

(il)  Powdered  fiber  between  strands. 

(iii)  Broken  or  cut  fibers. 

(iv)  Variations  in  the  size  or  round¬ 
ness  of  strands. 

(V)  Discoloration  or  rotting. 

(vi)  Distortion  of  hardware  in  the 
sling. 

(6)  Repairs.  Only  fiber  rope  slings 
made  from  new  rope  shall  be  used.  Use 
of  repaired  or  reconditioned  fiber  rope 
slings  is  prohibited. 

(1)  Synthetic  weh  slings.  (1)  Sling 
identification.  Each  sling  shall  be  marked 
or  coded  to  show  the  rated  capacities 
for  each  tyjje  of  hitch  and  type  of  syn¬ 
thetic  web  material. 

(2)  Webbing.  Synthetic  webbing  shall 
be  of  uniform  thickness  and  width  and 
selvage  edges  shall  not  be  split  from  the 
webbing’s  width. 

(3)  Fittings.  Fittings  shall  be: 

(A)  Of  a  minimum  breaking  strength 
equal  to  that  of  the  sling;  and 

(B)  Free  of  all  sharp  edges  that  could 
in  any  way  damage  the  webbing. 

(4)  Attachment  of  end  fittings  to  web¬ 
bing  and  formation  of  eyes.  Stitching 


shall  be  the  only  method  used  to  attach 
end  fittings  to  webbing  and  to  form  eyes. 
The  thread  shall  be  in  an  even  pattern 
and  contain  a  sufficient  number  of 
stitches  to  develop  the  full  breaking 
strength  of  the  sling. 

(5)  Sling  use.  Synthetic  web  slings 
illustrated  in  Fig.  N-184-6  shall  not  be 
used  with  loads  in  excess  of  the  rated 
capacities  specified  in  Tables  N- 184-20 
through  N-184-22.  Slings  not  included 
in  these  tables  shall  be  used  only  in  ac¬ 
cordance  with  the  manufacturer’s  rec¬ 
ommendations. 

(6)  Environmental  conditions.  When 
synthetic  web  slings  are  used,  the  fol¬ 
lowing  precautions  shall  be  taken : 

(i)  Nylon  web  slings  shall  not  be  used 
where  fumes,  vapors,  sprays,  mists  or 
liquids  of  aci^  or  phenolics  are  present. 

(ii)  Polyester  and  polypropylene  web 
slings  shall  not  be  used  where  fumes, 
vapors,  sprays,  mista  or  liquids  of  caus¬ 
tics  are  present. 

(iii)  Web  slings  with  aluminum  fit¬ 
tings  shall  not  be  used  where  fumes, 
vapors,  sprays,  mists  or  liquids  of  caus¬ 
tics  are  present. 

(7)  Safe  operating  temperatures.  Syn¬ 
thetic  web  slings  of  polyester  and  nylon 
shall  not  be  used  at  temperatures  in  ex¬ 
cess  of  ISO^F.  Polypropylene  web  slings 
shall  not  oe  used  at  temperatures  in 
excess  of  200  "F. 

(8)  Repairs,  (i)  Synthetic  web  slings 
which  are  repaired  shall  not  be  used 
unless  repaired  by  a  sling  manufacturer 
or  an  eqilivalent  entity. 

(ii)  Each  repaired  sling  shall  be  proof 
tested  by  the  manufacturer  or  equiv¬ 
alent  entity  to  twice  the  rated  capacity 
prior  to  its  return  to  service.  The  em¬ 
ployer  shall  retain  a  certificate  of  the 
proof  test  and  make  it  available  for  ex¬ 
amination. 
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